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LED LIGHT-SOURCE STRUCTURE AND
BACKLIGHT MODULE

CROSS REFERENCE TO RELATED
APPLICATIONS

The present applicationis a35 U.S.C. §371 National Phase
conversion of International (PCT) Patent Application No.

PCT/CN2011/074792 , filed on May 27, 2011, the disclosure

of which 1s incorporated by reference herein. The PCT Inter-
national Patent Application was filed 1n Chinese.

FIELD OF THE INVENTION

The present invention relates to an LCD display technique,
and more particularly to an LED light-source structure and a

backlight module.

BACKGROUND OF THE INVENTION

Liquid crystal displays (LLCDs) have been mainstream dis-
plays. Since the panels of the LCDs are non-seli-luminous,
lighting devices are required for back-light. In most of the
conventional LCDs, light emitting diodes (LEDs) are used to

be back-light sources.

According to the position of the LED sources, an LED
backlight module can be a side-light type or a direct-light
type. Referring to FIG. 1, a diagram showing a structure of a
conventional LED backlight module of the side-light type 1s
illustrated. The side-light type LED backlight module 100
mainly comprises a PCB 101, an LED light-source 102 and a
light guide plate (LGP) 103. Besides, the backlight module
100 turther comprises optical films (not shown) and a plastic
frame (not shown).

In this case, the LGP 103 mainly comprises a side light
input surface 1031 and a light output surface 1032 opposite
thereto. The LED light-source 102 1s disposed at one side of
the side light input surface 1031. The light emitted by the
LED light-source 102 1s inputted into the LGP 103 through
the side light mput surface 1031, and 1s outputted from the
light output surface 1032 by the guiding of the LGP 103.

Referring to FIG. 1 again, there 1s a specific space between
the LED light-source 102 and the LGP 103. When a height h
of the light output surface of the LED light-source 102 is less
than or equal to a thickness t of the LGP 103, due to an
uncontrollable angle of the outputted light of the LED light-
source 102, a portion of the outputted light can not be inputted
into the LGP 103 and would be leaked from the edges of the
LGP 103 (referring to arrows in FIG. 1), resulting a light
leakage, thus reducing a luminous efficiency of the LED
backlight module.

One solution for the light leakage 1s that the thickness of the
LGP 103 1s increased to allow all the outputted light of the
LED light-source 102 being inputted into the side light input
surface 1031 of the LGP 103. However, this solution does not
meet a requirement for lighting and thinning the LCD.

As a result, 1t 1s necessary to provide an LED light-source
structure and a backlight module to solve the problems exist-
ing in the conventional technologies, as described above.

SUMMARY OF THE INVENTION

A primary object of the present invention 1s to provide an
LED light-source structure and a backlight module to solve
the problem that a light-input efficiency of the conventional
LED light-source structure and backlight module 1s poor.
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The present invention 1s achieved by using an LED light-
source structure comprising an LED light-source, wherein
the LED light-source structure further comprises a light
reflecting device which 1s made of a highly reflective metal or
plastic matenial, and the light reflecting device 1s disposed
parallel to a light output surface of the LED light-source, and
the periphery of at least one light output opening of the light
reflecting device 1s a plate-shaped frame for reflecting the
light of the LED light-source, and a vertical size of the light
output opening 1s less than a height of the light output surface
of the LED light-source, and the light reflecting device further
comprises at least one holding element.

In a preferred embodiment of the LED light-source struc-
ture of the present mvention, a shape of the light output
opening corresponds to a shape of the light output surface of
the LED light-source.

In a preferred embodiment of the LED light-source struc-
ture of the present invention, the LED light-source comprises
two or more than two LEDs, and the light reflecting device
has a plurality light output openings corresponding to the
LEDs, and a vertical size of each of the light output openings
1s less than a height of the light output surface of the corre-
sponding LEDs.

In a preferred embodiment of the LED light-source struc-
ture of the present invention, a shape of the light output
opening corresponds to a shape of the light output surface of
the LEDs.

In a preferred embodiment of the LED light-source struc-
ture of the present invention, the holding element 1s a holding
plate which 1s disposed at a top side of the light reflecting
device and vertical to the plate-shaped frame.

The present invention further provides another LED light-
source structure comprising an LED light-source, character-
1zed 1n that: the LED light-source structure further comprises
a light reflecting device, and the light reflecting device 1s
disposed corresponding to a light output surface of the LED
light-source, and the light reflecting device has at least one
light output opening, and the periphery of the light output
opening 1s a plate-shaped frame for reflecting the light of the
LED light-source, and a vertical size of the light output open-
ing 1s less than a height of the light output surtace of the LED
light-source.

In a preferred embodiment of another LED light-source
structure of the present invention, a shape of the light output
opening corresponds to a shape of the light output surface of
the LED light-source.

In a preferred embodiment of another LED light-source
structure of the present invention, the LED light-source com-
prises two or more than two LEDs, and the light reflecting
device has a plurality light output openings corresponding to
the LEDs, and a vertical size of each of the light output
openings 1s less than a height of the light output surface of the
corresponding LEDs.

In a preferred embodiment of another LED light-source
structure of the present invention, a shape of the light output
openings corresponds to a shape of the light output surface of
the LEDs.

In a preferred embodiment of another LED light-source
structure of the present invention, the light reflecting device 1s
made of a highly reflective metal or plastic material.

In a preferred embodiment of another LED light-source
structure of the present invention, the light reflecting device 1s
plate-shaped and disposed parallel to a light output surface of
the LED light-source.

In a preferred embodiment of another LED light-source
structure of the present invention, the light reflecting device
further comprises at least one holding element.




US 8,845,171 B2

3

In a preferred embodiment of another LED light-source
structure of the present mvention, the holding element 1s a
holding plate which 1s disposed at a top side of the light
reflecting device and vertical to the plate-shaped frame.

In a preferred embodiment of another LED light-source
structure of the present ivention, the holding element 1s a
hook-shaped element arranged at the bottom of the plate-
shaped frame.

The present invention further provides an LED backlight
module comprising a printed circuit board (PCB) and a light
guide plate (LGP), wherein the LED backlight module further
comprises an LED light-source structure, and the LED light-
source structure further comprises a light retlecting device,
and the light reflecting device 1s disposed between a light
output surface of an LED light-source and the LGP, and the
light retlecting device has at least one light output opening,
and the periphery ofthe light output opening 1s a plate-shaped
frame for retlecting the light of the LED light-source, and a
vertical size of the light output opening 1s less than a height of
the light output surface of the LED light-source.

In comparison with the conventional LED light-source
structure and backlight module, with use of the present inven-
tion, the light reflecting device 1s disposed between the LED
light-source and the LGP, and the light emitted from the edge
of the light output surface of the LED source can be retlected
by the plate-shaped frame of the light reflecting device, so as
to ensure that the light of the LED source can be inputted into
the LGP. The light emitted from the other regions of the light
output surface thereof can be mnputted 1nto the side mput
surface of the LGP through the light output openings of the
light reflecting device. Therefore, all or most of the light
emitted from the light output surface of the LED source can
be mputted into the side mput surface of the LGP forreducing
a light scattering loss and improving a light input efficiency of
the LED.

The structure and the techmical means adopted by the
present invention to achieve the above and other objects can
be best understood by referring to the following detailed
description of the preferred embodiments and the accompa-
nying drawings.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram showing a structure of a conventional
LED backlight module;

FIG. 2 1s a diagram showing a light reflecting device of a
first preferred embodiment of the present invention;

FIG. 3 1s a diagram showing a light reflecting device of a
second preferred embodiment of the present invention;

FIG. 4 1s a diagram showing a light reflecting device of a
third preferred embodiment of the present invention;

FI1G. 5 1s a diagram showing an LED light-source structure
of a preferred embodiment of the present invention;

FIG. 6 1s a diagram showing an LED backlight module of
the preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The following embodiments are referring to the accompa-
nying drawings for exemplifying specific implementable
embodiments of the present invention. Furthermore, direc-
tional terms described by the present invention, such as upper,
lower, front, back, left, right, inner, outer, side and etc., are
only directions by referring to the accompanying drawings,
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and thus the used directional terms are used to describe and
understand the present ivention, but the present mvention 1s
not limited thereto.

Referring to FIG. 2, a diagram showing a light reflecting,
device 201 of a first preferred embodiment of the present
invention 1s 1illustrated. The light reflecting device 201 1is
made of a highly reflective metal, highly reflective plastic
material or other matenial, and disposed between an LED
light-source 102 and an LGP 103, and parallel to the LED

light-source 102 and the LGP 103.
The light reflecting device 201 is plate-shaped and has a

light output opening 2011. The periphery of the light output
opening 2011 1s a plate-shaped frame 2012 which 1s made of
a highly retlective material. A shape of the light output open-
ing 2011 corresponds to a shape of a light output surface of
the LED light-source 102, and a vertical size hl of the light
output opening 2011 1s slightly less than a height h of the light
output surface of the LED light-source 102.

Referring to FIG. 3, a diagram showing a light reflecting,
device 301 of a second pretferred embodiment of the present
invention 1s 1illustrated. The light reflecting device 301 1is
made of a highly reflective metal, plastic material or other
material, and disposed between the LED light-source 102 and
the LGP 103, and parallel to the LED light-source 102 and the
LGP 103.

The light reflecting device 301 comprises a light output
opening 3011, a plate-shaped frame 3012 and at least one
holding element. For attaching the light reflecting device 301
to the LED light-source 102 and the LGP 103, a holding plate
3013 1s disposed at a top side of the light reflecting device 301
and vertical to the plate-shaped frame 3012. The light reflect-
ing device 301 1s secured between the LED light-source 102
and the LGP 103 by the arrangement of the holding plate 3013
and a PCB 101 of the backlight module. Besides, fasteners or
other hook-shaped elements (not shown) can be arranged at
the bottom of the light retflecting device 301. When arranging
the light reflecting device 301 and the LED light-source 102,
the LED light-source 102 can be secured by the fasteners or
other hook-shaped elements for enhancing the arrangement
thereof.

Referring to FIG. 4, a diagram showing a light reflecting,
device 401 of a third preferred embodiment of the present
invention 1s illustrated. The light reflecting device 401 1s
made of a highly reflective metal, plastic maternial or other
material, and disposed between the LED light-source 102 and
the LGP 103, and parallel to the LED light-source 102 and the
LGP 103.

The light reflecting device 401 1s plate-shaped. It 1s differ-
ent to the light reflecting device 201 that the light reflecting
device 401 has two or more than two light output openings
4011. Each of the light output openings 4011 corresponds to
an LED of the LED light-source 102. The peripheries of the
light output openings are connected as one-piece and to be a
plate-shaped frame 4012. A shape of each of the light output
openings 4011 corresponds to a shape of a light output surface
of the corresponding LED, and a vertical size h2 of each ofthe
light output opening 4011 1s slightly less than a height of the
light output surface of the corresponding LED (i.e. the height
h of the light output surface of the LED light-source 102).

When the light 1s emitted from the edge of the light output
surface of the LEDs of the LED light-source 102 to the
plate-shaped frame 4012 of the light retlecting device 401, the
light of the LED light-source 102 can be reflected by the
plate-shaped frame 4012 of the light reflecting device 401
which 1s made of a highly reflective matenal, thereby ensur-
ing that the light of the LED light-source 102 can be inputted
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into a side input surface of the LGP 103, and preventing the
light leakage of the conventional LED backlight module.

At a top side of the light reflecting device 401 of this
embodiment, the holding plate as shown 1n FIG. 3 can be
disposed. The fasteners or other hook-shaped elements can
also be arranged at the bottom of the light reflecting device
401 for enhancing the arrangement thereof.

Referring to FIG. 5, a diagram showing an LED light-
source structure 500 of a preferred embodiment of the present
invention 1s illustrated. The LED light-source may be light
emitting diodes (LEDs), an organic light emitting diode
(OLED), a light bar or any combination thereof. The LED
light-source structure 300 comprises the LED light-source
102 and the light reflecting device 201 parallel to the light
output surface of the LED light-source 102. Since the vertical
s1ze hl of the light output opening 2011 1s slightly less than
the height h of the light output surface of the LED light-source
102, the light emitted from the edge of the light output surface
of the LED light-source 102 (referring to arrows 1n FIG. 5)
can be reflected by the plate-shaped frame 2012 of the light
reflecting device 201, and the light emitted from the other
regions of the light output surface thereof can be mputted into
the side input surface of the LGP 103 through the light output
opening 2011 of the light reflecting device 201.

When the light 1s emitted from the edge of the light output
surface of the LEDs of the LED light-source 102 to the
plate-shaped frame 2012 of the light reflecting device 201, the
light of the LED light-source 102 can be retlected by the
plate-shaped frame 2012 of the light reflecting device 201
which 1s made of a highly reflective matenal, thereby ensur-
ing that the light of the LED light-source 102 can be inputted
into a side mput surface of the LGP 103, and preventing the
lig’lt leakage of the conventional LED backlight module.

In the above-mentioned LED light-source structure 500,
the light reflecting device 301 can be used to replace the hght
reflecting device 201. The light reflecting devices 201, 301
have similar structures. The difference between the light
reflecting devices 201 and 301 1s that the holding plate 3013
1s disposed at the top side of the light reflecting device 301.
The light reflecting device 301 can be secured between the
LED light-source 102 and the LGP 103 by the arrangement of
the holding plate 3013 and the PCB 101 of the backlight
module. If the fasteners or other hook-shaped elements can be
arranged at the bottom of the light reflecting device 301, the
LED light-source 102 can be secured by the fasteners or other
hook-shaped elements when arranging the light reflecting
device 301 and the LED light-source 102 for enhancing the
arrangement thereof.

In the above-mentioned LED light-source structure 500,
the light reflecting device 401 can be used to replace the light
reflecting device 201. The light reflecting devices 201, 401
have similar structures. The difference between the light
reflecting devices 201 and 401 1s that the light reflecting
device 401 has two or more than two light output openings
4011. Each of the light output openings 4011 corresponds to
an LED of the LED light-source 102. The shape of each of the
light output openings 4011 corresponds to the shape of a light
output surface of the corresponding LED, and the vertical size
h2 of each of the light output opening 4011 1s slightly less
than the height of the light output surface of the correspond-
ing LED (i.e. the height h of the light output surface of the
LED light-source 102).

When the LED light-source 102 emaits light, the light emait-
ted from the edge of the light output surface thereof 1s
reflected by the plate-shaped frame 4012 of the light reflect-
ing device 401, and the light emitted from the other regions of
the light output surface thereof 1s inputted 1nto the side input
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surface of the LGP 103. Since the plate-shaped frame 4012 of
the light reflecting device 401 1s made of the highly reflective
material, the light of the LED light-source 102 can be
reflected by the plate-shaped frame 4012, thereby ensuring
that the light of the LED light-source 102 can be inputted into
a side 1nput surface of the LGP 103, and preventing the light
leakage of the conventional LED backlight module.

Referring to FIG. 6, a diagram showing an LED backlight
module 600 of the preferred embodiment of the present
invention 1s illustrated. The backlight module 600 comprises
a PCB 101, the LED light-source 102, the light reflecting
device 201 and the LGP 103. Besides, the backlight module
600 further comprises optical films (not shown) and a plastic
frame (not shown). The light reflecting device 201 1s disposed
between the LED light-source 102 and the LGP 103, and
parallel to the LED light-source 102 and the LGP 103. Since
the vertical size hl of the light output opening 2011 1s slightly
less than the height h of the light output surface of the LED
light-source 102, the light emitted from the edge of the light
output surface ol the LED light-source 102 can be reflected by
the plate-shaped frame 2012 of the light retlecting device 201,
and the light emitted from the other regions of the light output
surface thereof can be mnputted 1nto the side input surface of
the LGP 103 through the light output opening 2011 of the
light reflecting device 201.

Since light reflecting device 201 1s made of the highly
reflective material, when the light 1s emitted from the edge of
the light output surface of each of the LEDs of the LED
light-source 102 to the plate-shaped frame 2012 of the light
reflecting device 201, the light of the LED light-source 102
can be reflected by the plate-shaped frame 2012 of the light
reflecting device 201, thus preventing the light leakage of the
conventional LED backlight module.

In the above-mentioned backlight module 600, the light
reflecting device 301 can be used to replace the light reflect-
ing device 201. The light reflecting devices 201, 301 have
similar structures. The difference between the light reflecting
devices 201 and 301 1s that the holding plate 3013 1s disposed
at the top side of the light reflecting device 301. The light
reflecting device 301 can be secured between the LED light-
source 102 and the LGP 103 by the arrangement of the hold-
ing plate 3013 and the PCB 101 of the backlight module. It the
fasteners or other hook-shaped elements can be arranged at
the bottom of the light retlecting device 301, the LED light-
source 102 can be secured by the fasteners or other hook-
shaped elements when arranging the light reflecting device
301 and the LED light-source 102 for enhancing the arrange-
ment thereof.

In the above-mentioned backlight module 600, the light
reflecting device 401 can be used to replace the light reflect-

ing device 201. The light retlecting device 401 1s disposed
between the LED light-source 102 and the LGP 103, and

parallel to the LED light-source 102 and the LGP 103. Since
the vertical s1ze h2 of each of the light output opening 4011 1s
slightly less than the height of the light output surface of the
corresponding LED, the light emitted from the edge of the
light output surface of the LEDs thereof can be reflected by
the plate-shaped trame 4012 of the light reflecting device 401,
and the light emitted from the other regions of the light output
surface thereof can be inputted 1nto the side iput surface of
the LGP 103 through the light output openings 4011 of the
light reflecting device 401.

Since light reflecting device 401 1s made of the highly
reflective material, when the light 1s emitted from the edge of
the light output surface of each of the LEDs of the LED
light-source 102 to the plate-shaped frame 4012 of the light
reflecting device 401, the light of the LED light-source 102
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can be reflected by the plate-shaped frame 4012 of the light
reflecting device 401, thus preventing the light leakage of the
conventional LED backlight module.

As described above, 1n the LED light-source structure and
the LED backlight module of the present invention, the light
reflecting device 1s disposed between the LED light-source
and the LGP. The light emitted from the edge of the light
output surface of the LED source can be retlected by the
plate-shaped frame of the light reflecting device, so as to
ensure that the light of the LED source can be inputted into the
LGP. The light emitted from the other regions of the light
output surface thereof can be mputted into the side input
surtace of the LGP through the light output openings of the
light reflecting device. Therefore, all or most of the light
emitted from the light output surface of the LED source can
be mputted into the side mnput surface of the LGP for reducing,
a light scattering loss and improving a light input efficiency of
the LED.

The present invention has been described with a preferred
embodiment thereof and 1t 1s understood that many changes
and modifications to the described embodiment can be car-
ried out without departing from the scope and the spirit of the
invention that 1s intended to be limited only by the appended
claims.

What 1s claimed 1s:

1. An LED light-source structure comprising an LED light-
source, characterized in that: the LED light-source structure
turther comprises a light reflecting device which 1s made of a
highly reflective metal or plastic material, and the light
reflecting device 1s disposed parallel to a light output surface
of the LED light-source, and the periphery of at least one light
output opening of the light reflecting device 1s a plate-shaped
frame for retlecting the light of the LED light-source, and
along a vertical direction, an opening width of the light output
opening 1s less than a height of the light output surface of the
LED light-source, and the light reflecting device further com-
prises at least one holding element;

wherein the LED light-source 1s disposed on a printed

circuit board (PCB), and the holding element 1s a hold-
ing plate which 1s disposed at an edge of the plate-shaped
frame, and the light reflecting device 1s secured to the
LED light-source by assembling the holding plate
t0 gether with the printed circuit board.

2. The LED light-source structure according to claim 1,
characterized 1n that: a shape of the light output opening is
identical to a shape of the light output surface of the LED
light-source.

3. The LED light-source structure according to claim 1,
characterized 1n that: the LED light-source comprises two or
more than two LEDs, and the light reflecting device has a
plurality light output openings corresponding to the LEDs,
and the opening width of each of the light output openings 1s
less than a height of the light output surface of the correspond-
ing LEDs.

4. The LED light-source structure according to claim 3,
characterized 1n that: a shape of the light output openings 1s
identical to a shape of the light output surface of the LED:s.

5. An LED light-source structure comprising an LED light-
source, characterized 1n that: the LED light-source structure
turther comprises a light reflecting device, and the light
reflecting device 1s disposed corresponding to a light output
surface of the LED light-source, and the light reflecting
device has at least one light output opening, and the periphery
of the light output opening 1s a plate-shaped frame for reflect-
ing the light of the LED light-source, and along a vertical
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direction, an opening width of the light output opening 1s less
than a height of the light output surface of the LED light-
SOUrce;

wherein the LED light-source 1s disposed on a printed

circuit board (PCB), and the light reflecting device fur-
ther comprises a holding plate which 1s disposed at an
edge of the plate-shaped frame, and the light reflecting
device 1s secured to the LED light-source by assembling,
the holding plate together with the printed circuit board.

6. The LED light-source structure according to claim 3,
characterized 1n that: a shape of the light output opening is
identical to a shape of the light output surface of the LED
light-source.

7. The LED light-source structure according to claim 5,
characterized 1n that: the LED light-source comprises two or
more than two LEDs, and the light reflecting device has a
plurality light output openings corresponding to the LEDs,
and a vertical size of each of the light output openings 1s less
than a height of the light output surtace of the corresponding
LEDs.

8. The LED light-source structure according to claim 7,
characterized 1n that: a shape of the light output openings 1s
identical to a shape of the light output surface of the LED:s.

9. The LED light-source structure according to claim 7,
wherein the light reflecting device 1s made of a highly reflec-
tive metal or plastic material.

10. The LED light-source structure according to claim 7,
wherein the light reflecting device 1s plate-shaped and dis-
posed parallel to a light output surface of the LED light-
source.

11. The LED light-source structure according to claim 7,
wherein the light reflecting device further comprises a hook-
shaped element arranged at the bottom of the plate-shaped
frame.

12. The LED light-source structure according to claim 35,
characterized in that:

the light reflecting device 1s made of a highly reflective

metal or plastic matenal.

13. The LED light-source structure according to claim 3,
characterized 1n that:

the light reflecting device 1s plate-shaped and disposed

parallel to a light output surface of the LED light-source.

14. The LED light-source structure according to claim 5,
characterized 1n that: the light reflecting device further com-
prises a hook-shaped element arranged at the bottom of the
plate-shaped frame.

15. An LED backlight module comprising a printed circuit
board (PCB) and a light guide plate (LGP), characterized in
that: the LED backlight module further comprises an LED
light-source structure, and the LED light-source structure
further comprises a light reflecting device, and the light
reflecting device 1s disposed between a light output surface of
an LED light-source and the LGP, and the light reflecting
device has at least one light output opening, and the periphery
of the light output opening 1s a plate-shaped frame for reflect-
ing the light of the LED light-source, and along a vertical
direction, an opening width of the light output opening 1s less
than a height of the light output surface of the LED light-
SOUrce;

wherein the LED light-source 1s disposed on a printed

circuit board (PCB), and the light reflecting device fur-
ther comprises a holding plate which 1s disposed at an
edge of the plate-shaped frame, and the light reflecting
device 1s secured between the LED light-source and the
LGP by assembling the holding plate together with the
printed circuit board.

G o e = x



	Front Page
	Drawings
	Specification
	Claims

